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CONCLUSION:
The development of Aquaculture in rural villages in
Nigeria is surest avenue for provision of fish protein,
employment opportunities and higher standing of living
through sustainable regular income from farm products.
This pre-supposes a continuous flow of new technology
to rural farms to reduce the drastic decline of those
leaving fanning among the youths in the villages. It is
estimated that production from Aquaculture in the rural
communities could contribute up to 300,000 metric tons
of fish per annum if the production environment is
conducive.
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ABSTRACT:
Aquaculture depends largely upon a good aquatic environment. The quality of the aquatic medium determines
success to a large extent in aquaculture. The medium is particularly vulnerable to excessive abstraction (i.e surface or
groundwater) and contamination from a range of sources (industrial, agricultural or domestic) as well as risks of self-
pollution. Environmental management options proffered so far include: improvements in farming performance
(especially related to feed and feeding strategies, stocking densities, water quality management, disease prevention
and control, use of chemicals, etc.) and in the selection of sites and culturable species, treatment of effluents,
sensitivity of recipient waters and enforcement of environmental regulations and guidelines specific to the culture
system. There are presently conceptual frameworks for aquatic environment management backed by legal and
administrative tools to create or enforce rational system for water management, fisheries and aquaculture
development strengthened by adaptive institutionalisation.
Management of Environmental issues for sustainable fisheries production from Aquaculture.
1. 0 iNTRODUCTION:
Aquaculture depends largely upon a good aquatic
environment. Howarth (1 990) observed that
aquaculture ought to be environmentally regulated for
its own interest. The quality of the aquatic medium
determines success to a large extent in aquaculture. The
relationships between aquaculture and adjacent
ecosystems are therefore unique, compared to other
food production system. Pullin (1989) remarked that
"the aquatic medium is indirect and intimate contact
with the metabolic processes of fish". Relevant soil
structure and composition; the impact of introduced
substances añd natural environmental factors (e.g.
temperature, salinity, dissolved oxygen concentration,
pH. etc) all influence the quality of the medium which in
turn determines the health of fish and their performance
cultured species.
The medium is particularly vulnerable to excessive
abstraction (i.e surface or groundwater) and water
contamination from a range of sources (industrial,
agricultural domestic) as well as risks of self-pollution.
Therefore, its own interests favour measures aimed at
regulation of abtraction and prevention of pollution and
discharges of potential harmful wastes and waste waters.
Martimez-Espinosa and Barg (1993) noted that the
restriction of fish movements is sometimes required to
avoid the spread of diseases between farmed
populations andfroiii farmed populations into the wild
and vice versa.
Whereas rural aquaculture including extensive and
semi-intensive systems have little potential for habitat
alteration, intensive freshwater aquaculture due to
present intensification and rapid expansion have
considerable potential to degrade the natural
environment. Environmental management options so
far include: improvements in farming performance
(especially related to feeds and feeding strategies,
stocking densities, water quality management, disease
prevention and control; use of chemicals, etc); and in the
selection of sites and culturable species; treatment and
disposal of effluent; sensitivity of recipient waters and
informant of environmental regulations and guidelines
specific to the culture system. Where appropriate, for
lakes, rivers, reservoirs etc, catchment area management
approaches could be considered in formulating policy,
recommendations covering institutional and regulatory
frameworks for inland fisheries and aquaculture
development as well as for environmental conservation
and rehabilitation of fresh water ecosystems.
The nature and extent of the environmental impact of
aquaculture have been drawn largely from experience in
industrialized countries (Alabaster, 1982, EIFAC;
1988). Freshwater and coastal aquaculture
development can benetit from internal and external
experience for prevent in g environmental damage and
8
for avoiding harmful effects of degradation on
aquaculture resources. En particular, environmental
compatibility in socio-economic/sociocultural and
biophysical terms needs to be emphasized in aquaculture
development efforts by public and private initiatives (M-
Espinosa and Bar, 1993). lt is important to guarantee the
success ofculture-based fisheries in lakes, rivers, dams,
bells, reservoirs, brackish and coastal waters available
for its development. Strategies to compensate for the
loss of aquatic fauna (e.g. due to physical obstructions)
are directly linked to important environmental issues,
such as the transfer of exotic species, the spread of
diseases and loss of genetic diversity, eutrophication,
impairment of aesthetic qualities and the disruption of
indigenous fish stocks. There presently, conceptual
frameworks for aquatic environment management
backed by legal and administrative tools to create or
eñforce ration systems for water management, land use
or fishcries and aquaculture development strengthened
by adaptive institutionalization.
2 . O Management ofSurface Water (lakes, dams,
rivers, reservoirs, etc)
2. 1 Integrated aquaculture:
Integration of aquaculture with their activities)i.e
agriculture, industrial and urban use of water) is likely to
be the most effective means of aquaculture development
by sharing water use or enhancing its value sufficiently
to allow investment in improved water supply or
treatment (Muir and Beverage, 1987). Where developed,
integrated aquaculture can become a very useful told for
water management. Run-off from the catchinent area
and the nutrients it carries can be stored in fishponds and
used for other purposes such as livestock, irrigation and
domestic consumption. Ponds can raise om' sustain the
local water table thus faciliting the excavation of shallow
wells. Nutrients in the run-off from small basins can be
trapped in fishponds where animal wastes and plant
residues can also be recycled into proteins (Pretto,
1989).
2 .2 Intensive Freshwater Aquaculture:
Inland fisheries can be affected by intensive freshwater
aquaculture. Abstraction of water, diversion of
watercourses, dam and pond construction and setting up
of fish pens and cages in open water areas have
disruptive effects on aquatic wildlife. The modification
of hydrological cycle or local regime also have impacts
on sedimentation and other water quality parameters.
Eutrophication can be increased by organic fallout from
fish cages apart from nutrient enrichment from uneate
food. Release from fish farms of feaces, disssolved
excretory products, high microbial loads, parasites,
disease organisms and vectors, aquaculture chemical
(e.g. Anesthestics, disinfectants, biocides), food
additives, drugs for disease prophylaxis/treatment, and
inorganic and organic fertilizers, all have to be
managed to eliminate deleterious effects. The quality of
effluent discharged from such farms will reflect these
internal processes.
Aquaculture is a net consumer of water and most form
require the use of considerable quantities (Muir and
l3everidge, 1980, Phillips et al, 1991). Although in
Nigeria water is often available with few constraints, the
rainfall regime dictates seasonal availability for surface
water sources. Water could be severely limiting in
sçasonal stagnant ponds and beels which otherwise
could be utilized for fish culture. Apart from conflicts
arising from ownership of such temporary ponds where
they exist, the only critical issue is water quality
management. This is further discussed in section 4.
3.0 Brackish coastal and Murine water
Environment:
Aquaculture in the coastal zone invariably rely on
brackish, coastal and contiguous marine environment
for their water supply. In some cases, the immediate
freshwater swamps behind mangrove swamps are
utilized for pond culture. En the fresh water zones,
abstraction of water from aquifers must avoid saltwater
intrusion and salinization of soils which may
accompany withdrawal from underground aquifers near
the coast. it could result in land subsidence and further
devaluation of' often already marginal agricultural land.
Salinization of surface waters due to shrimp culture has
been reported in several countries including Thailand.
Bangladesh, Indonesia and India (Mahmood, 1986;
SEAFDEC/ 1989).
The problems associated with pond culture in converted
mangrove soils have included acidification. The use of
acid surface soils is associated with low productivity,
and heavy metal toxicity beyond remedies such as
limiting, seawater flushing and other management
practices. Shrimp disease syndromes and production
losses linked to acidity include soft-shell syndrome, red
disease and blue shrimps. In some cases severe disease
outbreaks and losses have led to abandonment of ponds.
This could be avoided by better site selection procedures
and improved management. There is also a need to
understand better the relations between disease and
environment both as a means of preventing
economically serious disease outbreaks and indirectly
promoting the need for more effective environmental
management (e.g reduced use of chemical drugs,
improved water and soil quality (Phillips et al. 1993).
The fact that environmental problem (Table 1) are now
affecting coastal fish farmers especially shrimp farmers,
other users of the coastal zone and the wider
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environment, indicates an urgent need for effective
planning incorporating the long-term requirements of
coastal resource users. In many countries such an
approach have involved the introduction of new
legislation and or more effective implementation of
existing regulations and laws.
4 . O Water Iuali Maxia ement ractices:
Along with appropriate site selection, improved
management ofaquatic resources have always focussed
on water quality management practices. Several texts on
the subject (Alabaster. 1982; Boyd, 1979, Boyd &
Lichtkoppler, 1979) have extensively discussed
practices for managing watem' characteristics for
optimum benefit in aquaculture ( Table 2). The main
problematic quality variables have included
management techniques for aquatic weed control,
pollutants, inorganic and organic fertilizers, liming,
turbidity, reduction of pH, dissolved oxygen, fish feeds
and feeding strategies, and chemica's ( anesthetics,
disinfectants, biocides, etc ) and drugs for disease
control. Aquaculture chemical and their residues may
cause sublethal and lethal effects on wild aquatic
organisms, depending on their potential for
bioaccumulation, their toxicity and characteristics of
physicocheni ieal parameters (Martinez-Espinosa and
Barg. 1993). The self-purification capacity of recipient
waters may also be diminished by antibiotics that inhibit
microbial growth. The excessive use of drugs have t'ar-
reaching consequences in the evolution and spread of
antibiotic-resistant strains of potentially-harmful
pathogens. There are m-isks to humans consuming fish
associated with drug residues and contamination from
direct exposure to the drugs used. This is of increasing
concern particularly in shrimp culture, where water
resource requirements and management practices are
important for the overall success of farm operation. A
critical examination of the culture operations is essential
especially as shrimp culture has a potential as a
commercial venture in the vast mangrove of the Niger
delta in Nigeria.
5.0 Water resource management in shrimp culture:
The quality and quantity of available water ace major
factor controlling shrimp production. Water quality is
critical especially during the early life stages (PLI- PL5)
in the hatchery and during grow out in ponds. Water foi'
shrimp culture must be free of contaminants (doinestk
industrial and agricultural) and be within appropriate
salinity range and temperature and cultivation ofpenaied
species. The quality requirements have been variously
defined (Boyd, 1989) to ensure optimum production.
The amount of water in terms of quantity is a function of
the nature of the culture system. Whereas, shrimp
hatcheries normally i-equi re w odest amounts of clean
water, pond eu iture requires considerably more water.
Hatcheries have been located far inland and sustained by
occasional transport of hypersaline water supplied by
water tankers ('rom salt paiis (Kungvankij et al. 1986),
with no adverse effect on production costs. Extensive
pond culture cati depend ou tidal flow (Sayas, .1988), but
intensive practices demand for water is highest because
of the need to remove waste mctabolites and supply
oxygen at high stocking and feeding rates (Phillips et. al.
1991). The channeling or diversion of water for shrimp
culture can lead to changes in local hydrology, with
resultant effects on salinity, sedimentation and other
water quai ity parameters. Shrimp culture could
increase saliti ity through incursion of sal irte water flow
inland, discharge of effluent or the diversion of
freshwater/brackish water flow. Such changes have
adverse implications for agriculture and may influence
the corn position o fstenohal irte species and mangroves.
An understanding of the capacity of coastal
environments is also essential for managing effluent
discharges from shrimp culture into receiving waters. ¡t
is important to match waste loads with the capacity of the
environment to receive them and assimilate such wastes.
There is growing concern in countries where shrimp
culture has develped over the years that coastal
Table 1: Main environmental concerns caused by the activities of and farm
discharges from coast aquaculture practices (Chua Thia-Eng, 1993).
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environments are being subject to hypernutrification
and eutrophication resulting in negative impacts on
aquatic ecosystems. Other issues requiring quantitative
analysis are the use of chemotherapeutics and chemicals
(Piscicide, molluscicides algicides, disinfectants and
water treatment chemicals) and antibiotics
(chloramphenicol, oxytctracycl irte, etc) for control of
disease pathogens. The wider effects on the
environment outside of ponds remain to be explored.
6.0 Conclusion;
Many of the problems retarding aquaculture
development in developing countries could be avoided
by better site selection arid improved management.
Several techniques have been developed and should be
adopted to suit specific practices to attain optimum and
sustainable production from various culture systems,
with due consideration for the capacity of the
environment, in particular the aquatic ecosystems.
Future research, experimentation and application of
proven effective approach, especially ¡n integration of
culture operations into the environment, will ultimately
lead to sustainable aquaculture in Nigeria and other
developing countries with vast potentials for its
development.
Table 1: Main environmental concerns caused by the
activities of and farm discharges from coastal
aquaculture practices (ChuaThia-Eng. 1993).
Environmental concerns
Table 2: Management techniques and opthons for some common problems encountered in tïslì culture.
il
Variable Common Problems Management Techniques
I . Aquatic Plant/Weed * Physical obstruction (e.g
water hyacinth; haven for
prothiction ofdisease
vectors-mosquito,
schitosomiasis, etc).
Mechanical/chemical removal for
small surfa areas, physical
clearing/removal is best. An
appropriate herbicide at the
Recommended dosage level could
he used for large surfaces albeit
with caution. Regione and
Gramoxone (diquat and Paraquat)
have been used successful fòr the
control. (Akinyemiju et at. 1988).
* Phytoplankton bloom Cutting and raking-manual clearing
Natural and synthetic algicides have been
applied in the past e.g. CuSO4, Diruron
and Simazine at concentrations not toxic
to fish.
2. Pollutants
' Agricultural Pesticides
* Toxicity of run off from
sprayed agricultural fields
Sufficient distance from treated
insecticides renoff/drift fish/cultured organisms.
drifts! runoff from
agricultural fields;
* Topographic barriers to
Vegetative cover between ponds
* Proper application of pesticides!
insecticides. (Boyd &
Lichtkoppler, i 979);
3. Inorganic fertilizers * Lowfishyield dueto low
plankton production;
Design asuitablefertilizatioii
program for application of fertilizers
N2P205, K20, Fertiliztion is not
effective in flowing waters. No
application necessaty in feed- fed
culture, check for alkalinity and PH.
Promotegrowth of shrimp food
organisms in shrimp culture.
4 * Organic Fertilizers * Lowfishyielddueto low
plankton production;
* Animal/plant waste products-as
direct food source and or released as
nutrients on decomposition in water.
Safe application rates to be established
through trials.
5. ' Liming * Excess acidity Limiting
good plankton production
and hence fish production
Lime is required generally if total
alkalinity measurement below 15 -
20mg/I. follow liming with
ferti[ization afl:er lmth in non-feed fed
culture. Broadcast usually over entire
pond surface oi over bottom of empty
pond. Apply small amounts in
subsequent years.
tí Turbidity
Fish tèed wastage!
feed and
uneaten feed and
qualit...
* Inhibition of phytoplankton
growth
High loading of nutrients
organic matter. Rapid
growths ofrnicro-organizms
including bacteria,
phytoplankton and benthos)
in pond bottom especially
Where circulation is slow.
Liming will often precipitate clay
(Al2 (S0)3, 14H,0) at 20-3Omg!L for
ponds. Avoid flow of turbid runoff into
ponds by use of diversion ditch.
Prevent erosion of watershed by
revegetation.
Apply amnioniuni fertilizers to lower
the pH of pond water. Addition
of filter alum will decrease the pH.
Addition of agricultural gypsum (CaSO4
2HO) will alleviate the condition
* Apply emergency aeration using
mechanical aerators
* Minimise waste load by regular
feeding with pallette moist or drywater
diets or control use of fresh diets
to reduce deterioration of pond
conditions.
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INTRODUCTION
Nypafruticans was first introduced into Calabar, Nigeria
in 1906 from a Singapore Botanical garden. N. Fruticans
in indo-pacific in origin, occurring as part of the
mangrove vegetation. Bypa sp.. in its native habit is of
economic use to the local population as the fronds are
used as thatching materials and basket making; while
sugar, Sweet meat and alcoholic beverages are extracted
from the sap fruit. The sap is also used ¡n fattening
livestock. In Nigerian, Nypa sp. is regarded as a
"nuisance palm" because it lacks economic potential for
the local population. The Nypa sp. readily establishes
itself before the natural regeneration of Rhizophora sp..,.
can take place, therefore pa sp. is a threat to the
economically important Rhizophora sp. as well as the
destabilization of the foreshores. It is also menace to
navigation and set fishing gears. As erosion takes place,
the Nypa sp. breaks away and floats small island.
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THE INCIIDENCE OF NYPA A\ I'5
IMPACT ON FISHERIES PROD1OI U FHE
NIGER DELTA MANGROVE ECOSYTE
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ABSTRACT
Nypa fruticans occurs in Bayelsa, Rivers, Akwa Ibom and Cross River State; invadìng an estimated area of 821 Km2
mangrove dominated swamps. Human activities such as tree felling, urbanization, oil and gas exploration and
exploitation and otheractivities led to the interference in the normal mangrove by the Nypapalm. Lack of utilization
by the local population of the Nypa palm as in into-pacification has increased the populatioti overthe years. The
effect includes the reduction in primary and secondary productivity, disruption of food chain and erosion of
riverbanks. The eradication of the Nypa palm from the Niger delat mangrove ecosystem and replacement with red
and white mangroves will restore the ecosystem health and enhance biological diversity.
THE INCIDENCE OF NYPA PALM IN THE
NIGERDELTA
Nypa palm is reported to occur in four coasted states of
Bayelsa, Rivers, Akwa Ibom and Cross Rivet. The
estimated area of occurrence is about 821 kni2in the four
states. Nypa is a monotype genus. lii Nigeria they occur
when there is an interference or vacuum in the structure
of the mangrove vegetation. Due to its thick horizontal
stem that is underground, with much branched
dichotomy, large colonies areas subjected to tidal
influence; soft mud seems to facilitate vegetative. The
rapid increase in the concentration ofNypa, its effect on
the environment and fisheries composition led to the
study on its distribution and impact in the Niger delta.
So far it has been reported in several local government
areas and villages. The progressive replacement of the
red and white mangroves by Nypa palm is by vegetative
and seedling propagation. Table I shows the distribution
ofNypa palm in the affected areas.
